SUPPLEMENTARY METHODS 21 22

Procyanidin analysis 23
Apple procyanidins were filtered through a 0.45-µm PTFE syringe filter prior to injection into a 24
Prominence HPLC system (Shimazu Corporation, Kyoto, Japan) equipped with a RF-20AXS 25 fluorescence detector (Shimazu) and an Inertsil WP300 Diol (GL Science Inc., Tokyo, Japan) 26 column (i.d. 4.6 × 250 mm; 5 µm). Mixtures of acetonitrile and acetic acid (mobile phase A, 27 CH 3 CN:HOAc = 98:2) and methanol, H 2 O, and acetic acid (mobile phase B, MeOH:H 2 O:HOAc 28 = 95:3:2) were used as mobile phases. Elution was performed using a linear gradient of 0-7% B 29 for 0-3.0 min, followed by a linear gradient of 7-30% B for 57.0 min. Subsequently, mobile 30 phase B content was increased from 30% to 100% over 60.0-70.0 min. The mobile phase was 31 subsequently returned to the initial conditions (0% B) to re-equilibrate for 10.0 min. The sample 32 injection volume was 5 µL, the flow rate was set at 1.0 mL/min, and fluorescence detection of 
Data processing 60
The MS data were analyzed using MarkerView ® Software (version 1.
2.1, AB SCIEX). Peaks 61
were identified for each sample, whereas alignment was performed using m/z values and 62 retention times for the peaks for multivariate analysis. Peak finding was performed using a 63 minimum spectral peak width of 1 ppm, a noise threshold of 5, and a subtraction multiple factor 64 
Metabolite identification 75
Markers contributing to the discrimination of the different groups of rats were identified on the 76 basis of exact mass, which was compared to the theoretical mass of expected metabolites. The 77 data for each urine sample was subjected to isotope pattern-matched peak mining using the 78 
